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[W*« 1 ] 

^fpf i: 7 7 - 1/ > ^ tt ¥^^f * ? 5 0,0 0 01^±<75«*^v^>mS 
^#A0. 5-10 Om*%^^tfrfi,^^I£^LT^^=rAa^ 0 

3*a^i o oMAUKnLxm^mns- 1 0 0M:^£^tr»*TIl^::i2^R?>:3• 
AM^o 

^/&t>i o oM^(3^tTtn»jo. i~i og-M£#.^ timmttzmimi 
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[0 0 0 1 ] 

K6 0*Cfc*$l7-£ t a n *-te7Wg:< j^oOXJfciJtt* t a n **j&*Hfv». ffittfe t a n 5 
[0 0 0 2] 

■7 v - V > fi^ff HC^tf)^ ib ft & ^-fb^-C* •) > Offi^&Ceo&a'-ttUJJl 
±«IS ti O^t^ ^ ^[^ 7 7 - 1/ > OHf 1, 0 -l;fx<bJi, 1 2l05Mt2 
0mX^fi^±<O5M^ 6*tiL<li7li^W4 0 #lw*4-ft^WSrC6o 
f±> ^ ft m^U-i «9 ##K&j£tt<OigSv^^-e& 75 ? £4£;b^o T # Tis *) 

J^MjpfrXK l i:B«* ttr * „ t #> L ft h „ *4Nfcfc*t l o^tfe-c-frjft L time. V 

[0 0 0 3] 
[trail W 1 0 - 1 6 8 2 3 
[##B*\£E 1 3 Macromolecules 1997, 30, 2546-2555 
IftiOBf] 

[0 0 0 4] 

*5&W*i -7 9 - V > *r*fl:^i >'*»'frfrtC»***Ta£tt***:3ett#a5'^>M* 

a 7 * a*Hf < , * LT'ty'i^T, t t v > x KffiUrt: 3* a #lj&t>a£ iz ft 

=z-;V K-7n-i4afe0?{- 6 0Vlz&lf& t a n 5 {1t5 s ® < 0 "Ctcistt-S. t a n a -fit** 

nsv^ t a n >x\,zm*\tz=f&uj£yii$:&m't&z\ t*mt&t-t& 0 

[0 0 0 5] 

#S&93fcfl£x.fcr, C 7 7 - V > ttt §lf ^^tH 1 !^ 5 0,0 0 0I&±<7>& 

tt*S^>*i^#A0. 5-10 0M%££tr:/Ajft#*e^LT ft 

[H^O^ijm] 

[0 0 0 6] 

i:0/N*-7 > ^ Cf it^: 3*A Mil ^ a - ^ F7n-ttWf t a n«A7>^K| 

titz e, n & o 

[0 0 0 7] 

so) W^^X±<D^Wm<DR^h^^^X7y-V><DW^X^^ 0 Ztlblt, 12 
1@<0 5*3^fc 2 0mXiitiXJ^±<O5M^ 6Ji5ltX.tt7ll5R4-^-CfefJ, ftfEfitJftfc 
<7)fcLT, Ceo, C 7 o, C 7 6, C 7 8, C 8 2, C 8 4, C 9 o, C 96 , C120 ^mfhflho 

£n<b*vCj3 f) N -tORJfcte&^JfflLTS* ft<b^«^T^^TV^ 0 Jfc, £{#$cft 
I^M^tc^t^f X^7v^v^i:fti*^f> % 77- PVfcfl^rtH^tfM-gMitti, « 

®ttm&mz&\,*x&m%&mzm-rz£tf : ¥-m2ti. mm^u 
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[0 0 0 8] 

^gE'o'i"^ CItiUot, &$f&#nH*L ^ya7X, i^^ya^Xt^itt^A' 

•7 H^(±&»&n-;i/ K-7n-<I££7jcU ^ -f ^<7) h u v K=fA h LX 

^z-tim-k, 3£#* <9 *£}5tOt^-e&& t a n <5 ( 6 0 °C) d*® < „ v KJSJft 
oWifc&a t a n 5 (or) t a n S >U >X ZtfItZ. t £j|,ffl U * 

[0 0 0 9] 

#MK#;g> ^AM^UE^t 4 7 7 - P V x >^t^l±It¥iS|^f 
1**5 0, 0 0 0m±, 4ft L< it 1 0 0, 000-2, 000, 0 0 0T\ 3'A«|j 

5-10 0ti%S:ijjEt4O5WiL<, 10~100m 

^m^Jx.y&m&fcv i ^f-«a «j o . ooi-2i l < * 

0. 0 1-21® (5H 1 ) t?*4O7&*Htc0S LV> 0 
[0 0 10] 

7 y - v y $m#& > ma^om^^s*? 50, ooo*tt 

^*7t*. 8&*a*ffi«$*i-CLi 7<nxU* L< &v* 0 *»(Boa'Aja«J»»tnciB^'t-* 
^Aj&7>*<7) 77-1/ >^*^v^>mfi^#o@e^g^^M §T£ t ^fM0^14^# 

[0 0 11] 

£ C fc#fi£-#0£«5fc3ft T - # y t 7 - V y t £ KB $ -tTM Ltz i> <D&mf h ft 
2> 0 Z<0£7*&%rm.\£-)l,* : ;^-tLXte y X* V y*? a f;i/^f uy, 2-* 
•f-frx^-uy^ 3 - >f Ji/Xf l/> , 4-*?- /p.* 2, 4-ywyne;i/^f 

P>\ 2, 4 -v^^l/J^V^ 4 - t -7°*f-)\s7s^Vy ^ 2->^-;V-l, 3-7*? 

tyv-tLtlil, 3-7^y*x>^2, 3-y^^;i/-l, 3-7**y.x> % 2 3 
-^y*iS^>%;t* *mf&zktfx%z 0 *xi> 1 , 3-7** v-X^ -YV7°V>W 
tbv^ 0 Sfcfc, »t*x)K; 7-«ftJtsyx>|i^A© 1 0-8 011% 
<t«9$f*L<(ilO-5 0 %%MJ&i- Z> i> <DX'$> & Z ti)K Mm%ff7Alfcmi&mZ1&^ 

fie^;Y-a^fl/>^ f/;^xyt;7-Ut7*^yi>^l 
^-T^CLt^J; 19, X*lsy-7'?Px.y&mi?fa=fA (SBR) t & 19 > ZblZ&mG- 
fc<o3iMJfcl!mT-*y k7?-i<y t &z.kK£ t) 79-i/^^f uy- 

7*9 zs^y&m&fc^AtmbtiZo ttz, m<D#'&p^y&m&fakLx^ ^v-rvy 

Uy^fJ, (IR) „ 4Ht#V^yiV^A (BR) „ Xfl/^-^77-1/^1^ 
[0 0 12] 

JB $ ftS fr^O vx>^ =f a x«± y ^ ^ =f A rf a * i ^-e i ^ o frfr & 
^65^^>^=fAt Lt(±, ^a-A (NR) N ^'J-fvyuy^A (IR) > #® 
#>;^*;x>rfA (BR) , #«^fl/^-^^yx>^l^rf A (SBR) . 
1^ ^ - -/n tf ix > - > H7C^M^ n*A (E P DM) , ^nn^vtfA, 7*^;v=f 
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t75 ? T*§-S.o ^voc^rfA t LXl± s xf i/^-ynfp^f^^^ 

fc°*nnfc K'j^rfA, ->v a > =f A & ,r £ 0 

10 0 13] 

^A|U»i± N «!^^J^J; TO^^l^T-e^tiiOSB^J^^tf- t 

v^o »^«SiJ«0@S^l:^(±#npi^(i^v^ ? , 3*A l 0 0Mg|Hc*j-U 5-1001 
SSl5@E^-1-^O^0i L < , 10-9 OM«Ba*«*>5&*5Efcjaf* Lv> 0 ##&HJ3K#& 

3* a m.n Zfix\,*& ft^o *-sK^y97^*fflv>4it wx- § & o \z% 

[0 0 14] 

#f&9JK#*=fA»}£i|fet± % =r*A$^l 0 OMWfcJtUSPt: L< fiO. 1-1011 

*-ti£L9f.Cfc,> fliif, Rf^rfA, n-^-, K v'f- 

I^MM] ~ 
[0 0 15] 

[0 0 16] 

^heai 1 mi&MM 1-4 

8 >^*-y^n-;wCT^LT^A&j£%£#7t:o 15X15X0 
[0017] 

±t#M^Ay- h *JBILTO^rffi"CffFflliL^:o 
[0 0 18] 

3 0 0%^i5^ (MPa) : J IS K6301 i:»LTi^ 

tan* (6 Or) :W^nn^-^ («s) «) £fflv>T, 

ovizx, wi 0%, m&}m±2%, mm.m2 otizo&wx-m 

[0019] 
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300%^ ya^X (MPa) 
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1 ) ~4) ms.'&tf v<tvzfis> i^mm^m) 

6)i>3«t73f^^^N339 (BSfD^r K^*) 8) 

9) +>-> U'y?*13 (6C. B^^V 

10) /?«-ns-p c^rtSfSHb^OBOlg) 



[0 0 2 1] 

fiL/:*»^vyi/>IR-A, I R-B, I R - CRT? I R - Mtm^te 
^'J^yyi/^IR-FUL {± J^TOii I) K L L fc c -tub O-g-jft £«J|§ L fcffc# 

77-I/>:^M (#) ^Ceo>9 9. 9% n D n £®y?L ftjftLTfflv^, 
[0 0 2 2] 
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?fcg£tel R-A - I R-D<7)-g-)& 

S3(fil3j|$*t7fel*3#Jt 1 0 L<Ot- h ? n^-^ 2 8 3 0 g> 

-fV^>5 17. 6g (7. 598 mol) RlEMfiOrt 
l«Ojai*5 0ti:U|l, n-Wjf-)Al. 8 5 4raL(2. 9 1 lmmol) £r£ 
iL^o fi^lE-fb*** 1 0 0 % izmm L tz'ik, * ? J - )V 0 . 5 niLfc aSim L T 1 0 frfflffi 
WLtz 0 M *) tB Life* V v-»ffiH^bl»Jh#J (<f J ^7 1 5 2 0) «r^*« L 

, I R-A~ I R-D^lilLfco 
[0 0 2 31 

I R-A 3 2 5, 0 0 0 

IR-B 941,000 
IR-C 837,000 
IR-D 513,000 
[0 0 2 4] 

77-l/>fttIR (IR-FUL) O-g-fiE 

3MRfitft$*tfc|*3#ftl 0 LOt- l/--TKJ6»t, ->^n^^-9-^2 2 7 2 g, 
^V7l/>2 0 4. 3g (2. 999 mol) **^*IW*&Lfco SJS^SrtOft 

^IfcOffiJK* 5 CCtwLfe^ n-WJf^Al. 4 8 1mL(2. 3 1 lmmol) 
iDL^io l^lEWl 0 0%izmMLtz^ 75-I/> (Ceo) ©0. 18 5li%b 
^>§tll. 23g (0. 0 2 8 8 5mmol) £$S#nU 1 WfflMWLtZo iS^T, ^ 

f'J^-tlH, *£jft1-££ t&cj; 7 7-P^tt* ,, J W V/l^>^# 

fco ^¥±&^T-4M„ (4 8 5 9 0 0 0 T\ Iff^I^tMw it 1202000 T'Mw / 
Mn 141. 4 0 T-$>-?tZo 
[0 0 2 5] 

i£ I tefHillifjNfcfcgsLfco [11 \,z[t^Va.7^t 6 0°CKi3it& t a n d <om% 

ZmLfZo ilCJs^T, £A-Df±^tl-mJtWJ 1-4 £tfL, I R-FUL finite 
00 1 *arf\, 

[0 0 2 6] 
gljSfcffil 2 5-7 

i n^i-K^ (m-mu) k&^x^ mm&mMtmn*f%<]£%'Zo. 2 5 y ? h 

*• 8 -f ^fWt-yVD-^iCTliLT^Mi^l/io iOjJftJSfcW* 1 5 X 1 5 X 
0. 2cm<Z>&&*-C 1 6 0X^2 0M7W«U^->- b 
[0 0 2 7] 

Ml 0%, »»S±2%, JSv«2 0HzO^#T-Oi!l^Lfe t a 
n<* (6 0t) RVtan^ ( 0 "C) mMXf\z^<o&X>&%> 0 

tand (6 0 V) OfiL^ftv^a £*Sg7& s «9 < . fl£o 

< < . i t a n * (Or) cDflttTOv^S x v Y A * 

[0 0 2 8] 
[0 0 2 9] 
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SBR-A 0 M w 478000 ,a St: 22. 1wt%, Viny I :58. 5%' 3 ' 
SBR-B 2 ' M.643000 St: 22. 0wt%, Vinyl: 59. 9% 
SBR-NF 3 ' M.403000 St:19.9vrt%. Vinyl: 59. 9% 
SBR-FCP 4 * M.769000 St:26.0vrt%. Vinyl: 61. 3% 
11— vV** 

*TT* A/V*fc-6) 

AT/ 'J 

7JQ®iUSii3J CZ ,0) 

an 10 


tan 5 (60°C) 
tan 5 (0°C) 

tan 6 (0°C) /tan<5 (60°C) 


0.201 0.204 0.277 0.187 
0.679 0.675 0.929 1.091 
3.378 3.309 3.354 5.834 
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DMipol NS120 (B*"if3i-> (tfc) ^). 

2) JSR SL563 (JSR (80 SJ) 

3) *^&SBR (^M#fiB> 

4) 7 7— U^ttSBR ($Jtfl#IB) 

5) a 3f ^ 'V 2 N339 (HBHtfr ? h (**) §£) 

6) ffifB^34§- (iEP<b^(tt)M) 

7) t*-XXf7 U >» « ( H (ft) m) 

8) -9->H^U^^X13. 6C (B^^Elz-y-^hC^)^) 

9) X^X h7^7 H4fS (B*i/x;U (ft) 3D 

10) y^H27-CZ-0 (^P«5ilTP^(^)^) 

u> autumn <.m#RnmffiW>m 

13)St : X^Ul/g. Vinyl : tf^l/g 
[0 0 3 0] 

&*3, JSLT©^jft«-efflv»^teiittJ0iT«>aOT**o 

n-y?-)VVrVA ; mMit^ m) n-^*V->&9Ll. 5 8mol/L O & 
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4$ff 2 0 0 4-0 5 9 4 7 0 ^- v : 7/ 

N, N, N' , N' -fh7>f;WP>y'7§> (TMEDA) »± % 

7?-uy :Wimtm m) ^c 60 >9 9. 9%&zm^ &mLxm^tz 0 

[0 0 3 1] 

^ttSBR (SBR-NF) <D-£j& 
S*IJft§*LfcrtStl 0 LWt- v^n^^r-9->3 1 3 8 g, 

1 1 5. 6g (1. 11 Omol) ^yx>4 3 8. 9 g (8. 17 2mol) 
VTMEDAl. 102mL(7. 3 9 8mmol) Lfco R£«ffr*IO 

rt#%0»a*5 01CfcLfc& % n-7fJWJf-)A3. 8 0 5mL(5. 9 3 6mmol) £ 
« L fc 0 M&mtW 1 0 0 % KPJit L * 9 J - ;W 0 . 5uL^ij[lpLt3 0^ 

»#Lfco 351 <9 Hi L *° V — femzJ&itmikM (Jfrir; 1 5 2 0) £4>*8sJn 

jfti-SifctcJ: i)mmk<r>#y*-*&iz 0 Hf.^^'Jv-oxfl/ViaH. 9wt 
VT-^*ti5 9. 9%, fifiTO^T* (Mw) li4 0 3 0 0 0f*cfc o 
[0 0 3 2] 

(SBR-FCP) 

tffl$^rt#f 1 0 V'-'/SJS&Sfc, v^o^^-9->3 137g, 

1 1 3. 8g (1. 09 3mol) 7*^^x^4 3 8. 9 g (8. 17 2mol) 
ITTMEDAO. 812mL(5. 5 3 5mmol) *rffc&*, *#*R!*&L;fco RJBMrtO 
5 OttLfcft, n-7*f;V'Jf7A 3. 3 3 0mL(5. 2 6 6mmol) £ 
^DLfwo m-^lK'fkWl 0 0%K£J$iL*:^ (Ceo) 00. 6 7 0wt% h 

^>M4 9. 3 0g (0. 4 5 8 8mmol) £«]U 2l$ra*#Lfco * 
y-^0. 5mL^?iinLT l^Ha#L7to #0ffiLfc#V v-fcjfcfc^tojWW 
#V y 1 5 2 0) fc^JH&bnU «ffi»*LT»««:fl5C»)|^v^ 0 ^ * 

'Jv-<7)Xfl/>lli2 6. 0wt%, tf-^*tt6 1. 3%,IifWl (Mw) li 
7 6 9 0 0 OTfcofco 
[0 0 3 3] 

^1 I t^l-HB-g- (SSfIS) K:fcv>T, ADfifHS jfim fc fiftJT «r fct < JA^«: 0. 6 U y 

'8'f>f(0t-7 , >n-;K;tiiU S-AferiM&tf&fco 5X1 5X0 

. 2cmO^M4"T-l 6 0*0^2 0^IWyu^jDffcLT=fA V- h £»fc 0 
fcl I KIHWS***Lfeo S/c, H2 icfi-e-oSfisp^^-aii; t a n £ Jfc£:<7>g|# 

MW^flr&tf t a n d OflUi&TOS *) K. LT«!lJt Lfc 0 
[0 0 3 4] 

Scl I KIFift**SLfc, Sfc, H2 fcttMSflfc^ifc t a n 5 (0t) / ta 
n £ (6 01C) itt<Dm&Z7FLfZo m2Kte^x^ BRUn$F te^ti^tiltWiffl 

5 — 7 ^^L> I FC Pi±#gJfc$)2 fcjjrTo 
[S^±<7)fljfflprtltt] 
[0 0 3 5] 

^^yxtzmtiZ (HP*> t a n a (60t) ^ftU^tani (Ot) **H5v») ©T\ 
[0 0 3 6] 

im 1 ] HJfefll 1 JkXFitWtW 1 ~ 4 (?) t a n (60t) t 3 0 0 7* £ <D 
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